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Introduction
Fractional calculus is an interesting field of research due to its ability to describe complex non-linear phenomena in chemistry, biology, physics, economics, engineering, and other areas of science. Because of this, there have been many papers and books dealing with the theoretical development of fractional calculus and the solutions for non-linear fractional differential equations [1] [2] [3] [4] [5] [6] .
Recently, there have been many studies concerning oscillation theory [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . However, only a few papers consider the oscillation of fractional neutral differential equations [14, 15] . Then, we strongly motivated by the research of Wang et al. [14] and Ganesan and Kumar [15] . They present some oscillation criteria for the fractional neutral differential equations.
In this study, we investigate the oscillatory behavior of the solutions of the following equations: 
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Generally, we consider that the following conditions: - 
As usual, a solution ( ) x t of eq. (1) is termed oscillatory if it neither eventually positive nor eventually negative; otherwise, we call it non-oscillatory. Equation (1) is called oscillatory if all its solutions are oscillatory.
Preliminary Lemmas
In this study, we consider following ξ variable transformation: 
For the sake of convenience, let us denote: 
where τ is defined in Lemma 1, have no positive solution, then eq. (1) is oscillatory.
Proof. Assume that eq. (1) has a non-oscillatory solution x. Then without loss of generality, we consider that x is eventually positive such that ( ) 0
x t > on 0 [ , ), t ∞ where 1 t is sufficiently large. It is equivalent to ( ) 0
ξ ∞ where 1 ξ is sufficiently large. Then let ( ) 0
ξ ∞ So, similarly to the proof of [14, 3.1. Theorem], we can obtain the following inequality:
From eq. (1), one can see for sufficiently large 1 ξ and for all 1 ,
Assume eq. (5) holds. Using ( ) ( ) η ξ σ ξ <   , we have:
And from eq. (5):
is a positive solution of:
    which contradicts our assumption that this inequality has no positive solutions. Now we consider the other case. So, 
It follows from eq. (4) and ( ) ( )
and it can write the following form: 
and 
is strictly decreasing, we obtain:
As a result:
Using the last inequality and 2 ( ) δ ξ ξ ≥  , we have that:
 is a positive solution of following differential inequality:
has a positive solution. Nevertheless, from [21, Theorem 2] with (9), we have that eq. (12) cannot have any positive solutions. This is a contradiction. So, the proof is complete. 
